Abstract. New BV light curves of the short-period eclipsing binary system DD Mon have been obtained. Light-curve variability is seen in both B and V bands as compared with the light curves obtained in 1986 by Yamasaki et al. (1990) . The light curves are analyzed by using Wilson-Devinney's synthetic light-curve program, and the present photometric solution reveals that DD Mon is a near-contact binary with the secondary component filling the Roche lobe. Combined with Yamasaki et al.'s (1990) spectroscopic results, absolute quantities of DD Mon are derived: mass of the primary M 1 = 1.05 ± 0.08 M , mass of the secondary M 2 = 0.47 ± 0.04 M , radius of the primary R 1 = 1.36 ± 0.04 R , radius of the secondary R 2 = 1.03 ± 0.03 R . These results show that the components of DD Mon have evolved away from the ZAMS and through a mass-transfer process to the present semi-detached state. The variation in shape of the light curve may be caused by the evolution of the system and the activity of dark spots.
Introduction
The variability of DD Mon (HD 202319) was discovered by Hoffmeister (1934) . Later, Ahnert et al. (1947) determined the orbital period to be 0.567989 days from photographic observations. Wachmann (1968) gave a photographic light curve and revised the ephemeris. The first photoelectric photometric and spectroscopic observations were published by Yamasaki et al. (1990) 
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Send offprint requests to: Qian Shenbang Tables 1 and 2 are only available electronically at the CDS via anonymous ftp to cdsarc.u-strasbg.fr (130.79.128.5) or via http://cdsweb.u-strasbg.fr/Abstract.html the spectral type of the primary component to be F5. According to Yamasaki et al. (1990) , DD Mon is an almost semidetached system with the primary component almost filling its critical Roche lobe, while the secondary is not in contact with its critical lobe. The masses of the components are undermassive for their radii and luminosities, which was explained by mass loss from the system during the course of evolution.
These masses of the components and the photometric disturbances and asymmetries on the light curves make DD Mon a rather interesting system to study. Our observed plan was to study the structure and evolutionary state of this system.
Observations
Photoelectric observations in B and V bands of DD Mon were made on 7 nights in January and February 1996, with the 1.0-m telescope at Yannan Observatory, Academia Sinica. An EMI 6256B photomultiplier was used in the observations. The B and V filters approximate Johnson's standard UBV system. An integration time of 20 seconds was chosen for both stars and sky. HD 292321 and HD 48867 were chosen as comparison star and check star, the same as used by Yamasaki et al. (1990) . Nightly extinction coefficients were determined from observations of the comparison star. The magnitude differences between the check star and comparison star were constant within probable errors of ±0.012 mag (V ) and ±0.013 mag (B) during the observations. A total of 403 points were obtained in yellow and 357 points in blue. Differential magnitudes V and B, in the sense of the variable minus the comparison, are presented in Table 1 for V band and Table 2 for B band.
From these observations, three times of primary minima were derived by using the quadratic fitting method, and are listed in Table 3 . Yamasaki et al. (1990) did not publish their times of light minima. They used Wachmann's light elements to compute the phases of their observations and applied the correction of −0.108 P in their calculations. In this study, we have calculated a new ephemeris of DD Mon by combining our three times of light minima with the four times of light minima determined from yamasaki et al. 's (1990) observations, as
The O − C values listed in Table 3 , were calculated with the new ephemeris. The observed times of light minima are too few to study any period change of the system. More observations for DD Mon will be necessary to determine the period behaviour of this system. 
Photometric solution
Photometric solutions of DD Mon were obtained by using the 1992 version of the Wilson-Devinney program (Wilson 1992 ). The present observations were combined into 60 and 55 normal points in V and B, and the number of the individuals in each normal point was taken as the weight of each point. DD Mon is a single-lined spectroscopic binary (SB1) (Yamasaki et al. 1990) , and so the spectroscopic orbit can not provide the mass ratio q directly. A search for a reliable mass ratio q via the photometric solution is very necessary. As the B observations at secondary minimum is slightly deficient, the single V light curve was employed in deriving the mass ratio q. According to the spectrum F5 of DD Mon (Yamasaki et al. 1990 ), we adopted the temperature of 6600 K for star 1 (star eclipsed at Min.I). The gravity-darkening g 1 = g 2 = 0.32, the bolometric albedo A 1 = A 2 = 0.5, and the limb-darkening coefficients x 1 = 0.78, x 2 = 0.84(B) and x 1 = 0.60, x 2 = 0.68(V ) were assumed. The solutions for several assumed values of mass ratio q (q = 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9) were obtained. The adjustable parameters were: the inclination i, the mean temperature of star 2, T 2 , the monochromatic luminosity of star 1, L 1 , and the dimensionless potentials of star 1 and star 2, Ω 1 and Ω 2 .
For all mass ratios the calculation started at mode 2 (detached mode). In the calculation we found that the solution converged to mode 5 (semi-detached mode) when q = 0.3, 0.4, 0.5 and 0.6, and the solution converged to mode 2 when q = 0.7, 0.8 and 0.9. The resulting sums of weighted square deviations for each value of q are listed in Table 4 and plotted in Fig. 2 . A minimum of is achieved at q = 0.5. Therefore, we chose the initial value of q to be 0.5 and made it an adjustable parameter. Then we performed a differential correction until it converged and found that the mass ratio q converged to q = 0.45 ± 0.01. Finally, we fixed the mass ratio q = 0.45, and used the two-colour B and V observations to derive the photometric parameters of DD Mon as listed in Table 5 . Figure 3 shows the theoretical light curves (solid lines) computed with these parameters. Our solution reveals that the system is a semi-detached binary with the secondary component filling its Roche lobe.
Conclusion and discussion
Our photometric parameters (Table 5) The present solution indicates that DD Mon is a semidetached system with the secondary component filling its Roche lobe. Yamasaki et al.'s (1990) solution indicated a near-semidetached system with the primary component almost filling its Roche lobe. The photometric parameters are also distinctly different, which may be caused by the following reasons: (1) Yamasaki et al. (1990) and we used different analysis method. They used their own program, while we employed Wilson-Devinney's synthetic code. Generally speaking, the two methods should give the same solutions, but, for binaries with some photometric disturbances, the solution often is not unique; there are two minimal values on the −q diagram (Fig. 2) , one at q = 0.5, the other at q = 0.7. As we can see in Fig. 2 , Yamasaki et al.'s solution (at q = 0.7) appear to be local solutions. (2) The variation of light curves may also contribute to the differences in solutions. Yamasaki et al.'s (1990) absolute parameters derived from their photometric mass ratio q = 0.7 ± 0.15 are: These absolute parameters suggest that the components of DD Mon are very undermassive for their radii and luminosities, indicating that the components of DD Mon are giants or subgiants. This is unlikely because the evolution times of components with such small masses are longer than the lifetime of the Galaxy. Yamasaki et al. (1990) proposed that this was caused by mass loss from the system during the course of evolution. Their finding that DD Mon is a detached system is difficult to understand. The absolute parameters determined by using our photometric mass ratio provide a mass for the primary component that is sensibly consistent with the observed spectral type of F5V determined by Yamasaki et al. (1990) , and demonstrates that the system is a post-mass-transfer semi-detached binary. The locations of the two components in the mass-radius plane and in the HR diagram are consistent with similar systems reported in Hilditch et al. (1988) .
Yamasaki et al. and we used the same comparison star and check star. Our magnitude difference between the check star and the comparison star was equal to that of Yamasaki et al., which indicates that the comparison star was not variable in the period between 1985/1986 and 1996. The variation of maximum light and minimum light may be caused by evolution of the system. The photometric asymmetries (O'Connell effect) on Yamasaki et al.'s (1990) light curves were not seen when we observed. This was seen also in the case of SS Ari (Qingyao Liu et al. 1993) , which demonstrated that DD Mon belongs to this kind of binary with variable O'Connell effect. The photometric disturbance are presumably caused by the presence of dark spots variable extent.
